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© Solid-state camera. 



© Disclosed is a solid-state camera comprising a 
solid-state image sensor elemental 2) composed of a 
plurality of planarly arrange~d units of picture element 
cells(20), drive means(13) for supplying a pulse pow- 
er source thereto, signal process means(14) for ob- 
taining a picture image signal by processing an 
output signal from each the unit of picture element 
cells(20), detection means(142) for generating a de.- 
tection signal based on an output voltage value 
corresponding to the picture image signal, and sen- 
sitivity adjustment means(132) for generating a sen- 
sitivity adjustment signal to adjust sensitivity re- 
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quired based on the detection signal(133) in each 
the unit of picture element cells(20). This camera 
controls, output .signals for read transistors corre- 
sponding to the respective picture element cells(20) 
arid the respective picture eler.'.ent cells(20) in a unit 
row at the same time, and adjusts an output voltage 
value from, each the unit of picture element ceils(20) 
based on an. oVtput voltage value of each unit of 
picture element cells(20) in a previous line, frame or 
field by stop signal registers for stopping output 
' signals of the picture element cells(20). 

FIG; 3 
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SOLID-STATE CAMERA 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention 'relates to a solid-state 
camera, and more particularly relates to a solid- 
state camera which can provide fine picture images 
even under a backlight state. 



Description of the prior art 

Fig.l is a schematic diagram to show a com- 
position of a solid-state camera or a video camera 
which is ordinarily used. In the same diagram, an 
incident light is focused by a lens 1 on an image 
sensor face of a solid-state image sensor or a 
solid-state area sensor 2 to form an image. The 
solid-state area sensor 2 is composed of a plurality 
of semiconductor photoelectric conversion ele- 
ments (picture element ceils) which are planarly 
arranged on the plane image picture face. The 
solid-state area sensor 2 is driven by a pulse 
power source and direct current outputted from a 
driven means 3 and photoelectric conversion sig- 
nals of a photoimage focused on the image sensor 
face are successively output to a signal process 
means 4. And then electric signals as the pho- 
toelectric conversion signals from the solid-state 
area sensor 2 are processed and output as video 
signals by the process means 4. 

When such a conventional general video cam- 
era is used under the backlight.' it is usually difficult 
to effectively take fine picture images. For exam- 
ple, when the videoo camera is used for taking 
scenes outside the window immediately after 
photographing the inside of a room, very strong 
light rays from the outside come into the image 
faceplate of the solid-state area sensor 2. 

In this case, since output of a portion cor- 
responding to the light rays in the picture element 
cells composing the solid-state area sensor 2 is 
saturated, a piicture image corresponding to the 
portion becomes white. Thus, it is difficult to clearly 
take scenes out of the window in such a case. To 
cope with the problem, an ordinary camera has an 
autoiris mechanism for automatically adjusting or 
closing an iris of the lens to control the incident 
light Accordingly, the camera having such an 
autoiris mechanism can guarantee the photograph- 
ing of scenes outside of the window. However, in 
contrary, the picture images in the room become 
dark and undistinguishable respectively. Namely, it 
is difficult to clearly take picture images of both the 



outside and the inside of a room at the same time 
; , by such a camera. 

5 SUMMARY OF THE INVENTION 

Therefore, it is an object to provide a solid- 
* state camera which can guarantee excellent picture 
images even a condition under backlight. 

w To achieve the above mentioned object, a 

solid-state camera which is a preferred embodi- 
ment of the present invention comprises a solid- 
state image sensor element composed of a plural- 
ity of picture element cells planarly arranged for 

15 outputting an electric signal obtained by photoelec- 
tric conversion of an incident light, drive means for 
driving the solid-state image sensor element, and 
signal process means for obtaining a picture image 
signal by processing an output signal from the 

20 solid-state image sensor element Moreover, the 
signal process means has means for detecting a 
position of an incident light introduced onto the 
solid-state image sensor element in an amount 
larger than a predetermined amound and generat- 

25 ing a detection signal, and the drive means has a 
sensitivity adjustment means for generating a sen- 
sitivity adjustment signal so as to control sensitivity 
of a unit of picture element cells in each specific 
portion in the 7 solid-state image sensor element 

30 based on the detection signal. 

In the above described solid-state camera of 
the embodiment, when strong incident light is re- 
ceived in a portion of the planar solid-state image 
sensor element, an output signal to be outputted 

35 from a picture element cell in the portion is satu- 
rated. Then, the signal process means generates 
the detection signal of position for specifying a 
position of the picture element cell. While, the drive 
means generates a sensitivity adjustment signal for 

40 adjusting the output of the picture element cell 
based on the detection signal corresponding to the 
position so as to control an output signal value 
from each specific unit of picture element cells. 
Namely, when an incident light is introduced onto a 

45 portion or the entire area of the solid-state image 
sensor element in an amount larger than a pre- 
determined amount as in a case of photographing 
under a condition of backlight, sensitivity of the 
portion is automatically controlled. Thus, the solid- 

50 state camera can realize photographing a portion of 
a strong light, such as scenes outside the window, 
and another portion of a weak light, such as an 
inteior of a room, at the same time or successively. 

These and other objects, features and advan- 
tages of the present invention will be more appar- 
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ent from the following description of a preferred 
embodiment, taken in conjuction with the accom- 
panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Fig.1 is a block diagram to show schematical 
composition of a conventional solid-state cam- 
era, 

Fig.2 is a block diagram to show schematical 
composition of an embodiment of the present 
invention, 

Fig.3 is a compositional diagram of a line ad- 
dress type CCD sensor to be used in the solid- 
state camera of the embodiment shown in Fig. 
2, 

Fig. 4 is a plan view of a line address type CCD 
sensor for one line in the compositional diagram 
of the line address type CCD sensor shown in 
Fig. 3, 

Fig. 5A is a cross section taken along line X-X in 
the line address type: CCD sensor for one line 
shown in Fig. 4, and Figs.SB to SD are potential 
diagrams to respectively show operational states 
thereof, 

Fig.6 is a diagram to explain operation for stop- 
ping read in the line address type CCD sensor 
for one line shown in Fig. 4. and 
Fig.7 is a diagram to explain an operational 
range of sensitivity suppression in the line ad- 
dress type CCD sensor shown in Fig.4. 

DETAILED DESCRIPTION OF THE EMBODIMENT 

Hereinafter, an embodiment of the present in- 
vention will be described with, reference to the 
drawings. 

Fig.2 is a block diagram to show composition 
of a solid-state camera which is an embodiment of 
the present invention. In the same diagram, refer- 
ence numeral 10 designates a lens for focusing an 
incident light to form an image on an image sensor 
face of a solid-state camera, that is, a solid-state 
image sensor element 12. (hereinafter called an 
area sensor). The area, sensor 12 performs pho- 
toelectric conversion of the incident light introduced 
in the solid-state camera through the lens 10, then 
outputs a corresponding, electric signal. Namely, 
the sensor 12 is a so-called semiconductor image 
sensor element. Particularly, the solid-state area 
sensor 12 of the embodiment is composed of units 
of picture element cells respectively having in- 
dependent sensitivity adjustment mechanism as 
mentioned below. 

While, reference, numeral 13 denotes drive 
means for basically supplying a direct current (DC) 
power source and a pulse power source to the 



solid-state area sensor 12. 

Moreover, reference numeral 134 shows a con- 
trol signal for driving the solid-state area sensor 12. 

The drive means 13 includes a drive portion 
5 131 and a sensitivity suppression pulse generation 
portion 132 for generating a sensitivity suppression 
pulse. 133 to be outputted to the solid-state area 
sensor 12. 

Reference numeral- 14 designates signal pro- 

70 cess means for receiving the photoelectric conver- 
sion signal from the solid-state area sensor 12. 
then processing the signal so as to obtain a video 
signal.. The signal process means includes a signal 
process portion 141 and a position detection por- 

75 tion 142 for detecting a position on the solid-state 
area sensor 12, where a strong incident light is 
received. The positional information of each the 
picture element cell is detected by judging whether 
each output of the picture element cell is saturated. 

20 The solid-state camera of the embodiment has 

such the composition as described above. For ex- 
ample, when a strong incident light is received in. a 
porcicn of the image sensor face of the solid-state 
area sensor 12 and the picture element output in 

25 the portion is saturated, a position of each the 
picture element cell in the portion is detected by 
the position detection portion 142 of the signal 
process means 14, then a position signal 143 is 
inputted into the sensitivity suppression pulse gen- 

30 erating portion 132 of the drive means 13. In the 
sensitivity suppression pulse generating portion 
1 32, the position signal 1 43 is decoded to generate 
a pulse 133 for suppressing the sensitivity of each 
the picture element cell where the strong incident 

35 light is received so as to adjust it suitably. Accord- 
ingly, even when a strong incident light is intro- 
duced onto a portion of the solid-state area sensor 
12 in a case under a condition of backlight, since 
the sensitivity of each the picture element cell in 

40 the portion is automatically suppressed, white 
blooming of. a picture image to be formed cor- 
responding to the portion can be prevented. Thus, 
the image can be formed clearly. Therefore, even 
in case of photographing scenes outside of the 

45 window and those in the room at the same time or 
successively, it becomes possible to form clear 
picture images of these, incidentally, it is preferred 
thevportion-Jn the solid-state area sensor 12, whose 
sensitivity is to be. suppressed, includes not only 

so picture element cells where a strong incident light 
is directly received but also picture element cells in 
the vicinity of them. It is possible to carry out the 
process for suppressing the sensitivity by guessing 
from a signal of the one field or one frame, or to 

55 carry out it by guessing from a photoelectric con- 
version signal outputted from a unit of picture ele- 
ment cells before one line. 

Moreover, it is necessary for each the unit of 
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picture element cells in the solid-state area sensor 
12 to have a sensitivity adjustment function in- 
dependently. An example of such an area sensor 
will be described next. 

Fig.3 is a compositional diagram of a solid- 
state area sensor to be used in- the solid-state 
camera of the embodiment. This sensor comprises 
a plurality of planarly arranged signal storage di- 
odes 20. read transistors 21, vertical CCD 22 for 
respectively reading electric charges stored in the 
diodes 20 through the read transistors 21 , a vertical 
shift register 23 for driving the read transistors 21. 
a horizontal CCD 24 for successively transferring 
signals outputted from the vertical CCD 22 to out- 
put means 25, drains 26 and exhaustion gates 27 
for exhausting signal charges supplied to respec- 
tive potential wells (to be described hereinafter) in 
the vertical CCD 22. 

In the solid-state camera of the embodiment 
having the above composition, the vertical CCD 22 
respectively have signal potential wells for transfer- 
ring signal charges and empty potential wells for 
transferring unnecessary, charges, for example 
such as smear charges. These wells transfer signal 
charges stored in the diodes 20 to the horizontal 
CCD 24 successively. Namely, to transfer the sig- 
nal charges from the signal storage diodes 20 to 
the signal potential wells in the respective vertical 
CCD. the vertical shift register 23 is suitably driven 
to apply voltage of the H (high) level to respective 
address lines 231, 232, .... 23n so as to make the 
transistors 21 "on". Thereby, the signal charges 
stored in the diodes 20 are read by the vertical 
CCD, and then transferred to the horizontal CCD 24 
successively. 

In the solid-state area sensor 22, it is neces- 
sary to change the sensitivity of each the planarly 
arranged unit of picture element cells correspond- 
ing to an amount of the incident light. As shown in 
the same diagram, stop gates 28 therefore are 
provided in parallel with the signal storage diodes 
20 and the respective transistors 21 so as to par- 
tially stop exhaustion of the charges by setting the 
gates 28 "off" corresponding to picture element 
cells whose sensitivity should not be suppressed. 
The stop gates 28 are respectively driven by a 
stop signal register 29 through stop gate lines 291, 
292, .... 29n.- Namely, with, respect to the picture 
element cells on one line determined by the shift 
register 23, whose sensitivity should not be sup- 
pressed, a signal voltage is respectively applied to 
the corresponding gates 28 to make them off 
through the lines 291, 292, 29n of the stop 
signal register 29 so as to partially stop exhaustion 
of the charges. Incidentally, information (a value of 

the level) to be given onto the lines 291, 292 

29n is always renewed. Accordingly, in the CCD 
sensor as shown in Fig. 3, picture element cells 



whose sensitivity should be suppressed can be 
selectively and independently designated in the 
planar arrangement. Of course, the area whose 
sensitivity should be suppressed comprises picture 

s element cells whose output is saturated by a strong 
incident light as described above and other cells 
existing around them. 

Fig. 4 is a plan view of the vertical CCD for one 
line in the solid-state area sensor shown in Fig. 3. 

w Fig. 5A is a cross section taken along line X-X of 
the vertical CCD for one line in Fig.4, and Figs.58 
- to SD show potential^ diagrams in respective tim- 
ings of the vertical CCD for one line shown in Fig. 
5A. In Fig. 5A, an n-type buried channel 32 of CCD 

is is formed in the surface of a p-type silicon sub- 
strate 31 by ion implantation, and a plurality of 
transfer electrodes 34 to be driven by 4-phase 
clock pulses <t> 1 to <t> 4 are arranged adjacent to 
one another over the channel 32 through an insulat- 

20 ing film 33. 

Next, basical operation for reading the picture 
element cells planarly arranged will be explained. 

The stop gate lines 291, 292, .... 29n of the 
stop register 29 in Fig.3 are set at the H level to 

25 turn on these stop gates lines 291, 292 29n. 

Then, a read pulse is given to an address line, for 
example, the line 231, so that signal charges stored 
in the corresponding photodiodes 20 on the ad- 
dress line 231 are respectively read into the verti- 

30 cal CCD 22. Thereafter, the stop gate lines 291, 

292 29n are set at the L level to turn off the 

gate lines 291, 292, .... 29n. As the result, the 
signal charges for one line read in the vertical CCD 
22 are respectively transferred into the horizontal 

35 CCD 24 by the clock pulses 1 to 4, then outputted 
to the signal process means 14 through the output 
portion 25. 

Subsequently, the stop gate lines 291, 292, 
29n are set at the on state, and a read pulse is 
applied to the address line 232, so that signal 
charges stored in the corresponding photodiodes 
20 on the address line 232 are respectively read 
into the vertical CCD 22. Then, the signal charges 
for one line read in the vertical CCD 22 are respec- 
ts tively transferred to the signal process means 14 
through the horizontal CCD 24 and the output por- 
tion 25 in the same manner as described above. 

The same process is given to all the address 
lines to complete the read operation for one field, 
so As the result, the interline transfer operation is 
finished. 

Fig.5B shows a state in which a signal charge 
from one of the diodes, for example a diode 20m, 
is read in the corresponding vertical CCD 22 (as 
55 shown in Fig. 4). In this case, a potential well where 
the signal charge is stored is called a signal poten- 
tial well 35; and other wells where signal charges 
are not stored are called smear potential wells 36 



7 



EP 0 417 397 A1 



3 



In such a situation, for example, when a strong 
light is introduced onto a diode 20m + 1. and it is 
detected by an output signal value for the previous 
frame or field from the solid-state area sensor 12 
that the picture element output is saturated, an 
electron shutter operation is given to the diode 
20m +1. As shown in Fig. 5C, when the smear 
potential well 36 in which a signal charge is not 
stored reaches a position corresponding to the 
diode 20m + 1, a stop gate line for the diode 20m 
+ 1 is selectively turned on to apply voltage to an 
address line 23m + 1 so as to exhaust a charge 
stored into the corresponding vertical CCD. This 
operation is carried out at a suitable time before a 
signal read pulse for the real purpose is given to' 
the address line 23m + 1 during the read opera- 
tion of the solid-state area sensor 22. 

Next, when the signal read pulse is applied to 
the address line 23m + 1 in accordance with a 
read timing for the real purpose as shown in Fig. 
SD, a charge stored again in the diode 20m + 1 is 
transferred as a signal charge to the signal poten- 
tial well 35. While, the unnecessary charge ex- 
hausted to the smear potential well 36 as men- 
tioned above is exhausted through the gate 27 set 
at the on state by operation of a drive line 29m + 
1 when the smear potential well reaches a position 
corresponding to the drain 26. 

As the result, the sensitivity of the photodiode 
20m is kept at an ordinary level, while that of the 
photodiode 20m + 1 is suppressed by the so- 
called electron shutter operation. 

Fig.6 shows examples of pulses to be applied 
to each the read gate and each the stop gate. 
Since a pulse to be given to the read gate is 
supplied by the vertical shift register 23 shown in 
Fig. 3. pulses to be supplied therefrom to the 
photodiodes 20m and 20m 1 include a read timing 
pulse 40 and an exhaustion timing pulse 41 re- 
spectively. In case of the photodiode 20m not to be 
subjected to the electron shutter operation, a pulse 
including only a read pulse 42 is given to the 
corresponding stop gate at the same timing as the 
read timing pulse 40. At the time, a charge ob- 
tained by photoelectric conversion for an interval tO 
defined by the length between the two read pulses 
42 is read as a signal charge. While, to the stop 
gate of the photodiode 20m + 1 is given a pulse 
including the read pulse 42 and an exhaustion 
pulse 43 respectively at the same timing as the 
read timing pulse 40 and the exhaustion timing 
pulse 41 in the pulse to be given to the cor- 
responding read gate. 

In this case, since a charge obtained by pho- 
toelectric conversion for an interval ta defined by 
the length between the read pulse 42 and the 
exhaustion pulse 43 is exhausted, a signal charge 
is not given. Accordingly,. the exposure time for the 



photodiode 20m .+ 1 is reduced to t: t 0 as com- 
pared to that for the photodiode 20m.. thus the 
sensitivity of the former diode 20m + 1 is substan- 
tially suppressed. 

5 With respect to the position detection for the 

sensitivity suppression, it is possible to set a sup- 
pression area based on an output of the previous 
frame or field in the solid-state area, sensor 12, 
which is stored in a memory at a time as described 

w above, or to set a suppression area based on an 
output signal value for the previous line. Namely, 
as shown in Fig. 7, when a light object to be 
photographed is located at the right upper portion 
in a playback picture plane, a position in a line + 

15 ' 1, where the sensitivity is to be suppressed, is set 
at the same position as a position receiving a 
strong incident light in a line j previously shifted by 
one line from the line j + 1. Otherwise, as shown 
by using lines k and k 1. it is possible to set an 

20 area to be subjected to the sensitivity suppression 
in the line k + 1 at an area a little wider than an 
area receiving a strong light in the line k. 

Various, modification will become possible for 
those skilled in the art after receiving the teachings 

25 of the present disclosure without departing from the 
scope thereof. 

Reference signs in the claims are intended for 
better understanding and shall not limit the scope. 



Claims 

1 . A solid-state camera comprising: 

a solid-stato image sensor element (12) composed 
35 of a plurality of units of picture element cells (20) 
planarly arranged therein for outputting electric sig- 
nals obtained by photoelectric conversion of in- 
cident light; 

drive means(13) for driving the solid-state image 

40 sensor elemerit(1 2); and 

signal process means(14) for processing the sig- 
nals outputted from the solid-state image sensor 
elements 2) to obtain picture image signals; 
wherein the signai process means(14) having 

45 means(142) for detecting a position to receive 
strong light over a predetermined strength intro- 
duced onto the solid-state image sensor element- 
(12) and generating a detection signal; 
and 

50 the drive means(l3) having sensitivity adjustment 
means(l32) for outputting sensitivity adjustment 
signals(133) to adjust sensitivity of each the unit of 
picture element cells(20) existing in a specific por- 
tion in the solid-state image sensor element(l2) 

55 based on the detection signal. 

2. A solid-state camera according to claim 1. 
wherein the solid-state image sensor element(12) is 
composed of a line address type CCD sensor 
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comprising vertical CCDf22) and horizontal CCD- 
(24); 

the sensitivity adjustment means(132) has an elec- 
tron shutter function; and 

sensitivity of each the unit of the picture element 
ceils (20) is adjusted by the sensitivity adjustment 
means (132) based on the electron shutter function 
thereof. 

3. A solid-state camera according to claim 2, 
wherein the electron shutter function of the sen- 
sitivity adjustment means(l32) includes read gates- 
(21) provided corresponding to the respective pic- 
ture element cells(20) t stop gates(28) respectively 
connected to the read gates(21) in series, and 
exhaustion drains(26) respectively connected to the 
stop gates(28) in series and provided at end por- 
tions of the vertical CCD(22) so as to exhaust 
output signals. 

4. A solid-state camera according to claim 3, 
wherein each the stop gate(28) is respectively 
opened at the same timings as a read pulse and an 
exhaustion pulse for exhausting the output signal to 
oach the exhaustion drain(26). both of which are 
supplied to each the read gate(21), in the position 
to receive strong light over a predetermined 
strength. 

5. A solid-state camera according to claim 3, 
wherein each the read gate(21) is composed of a 
MOS transistor. 

6. A solid-state camera according to claim 2, 
wherein picture image signals from each the unit of 
picture element cells (20) in an area where the 
sensitivity is to be adjusted by the sensitivity ad- 
justment means(132) are adjusted by the sensitivity 
adjustment means(132) based on the output from 
the picture element cells(20) of the previous line in 
the solid-state image sensor e(ement(12). 

7. A solid-state camera according to claim 2, 
wherein picture image signals from each the unit of 
picture element cells(20) in an area where the 
sensitivity is to be adjusted by the sensitivity ad- 
justment means(132) are adjusted by the sensitivity 
adjustment means(132) based on the output from 
the picture element cells(20) of the previous field in 
the solid-state image sensor element(12). 

8. A signal processing method of a solid-state 
camera comprising: 

a step of outputting electric signals generated by 
photoelectric conversion of incident light received 
by a solid-state image sensor element(12) com- 
posed of a plurality of planarly arranged picture 
element ce!ls(20); 

a step of processing an output signal from a unit of 
picture element cells(20) of a previous field by an 
output signal process means(14), and detecting a 
position of a unit of picture element cells(20) in the 
solid-state image sensor element(12) correspond- 
ing to the output signal when the output signal is 



over a predetermined value, then generating a de- 
tection signal; 

a step of outputting a sensitivity adjustment signal 
to the unit of picture element cells(20) based on 
5 the detection signal; and a step of controlling the 
output signal of the unit of picture element cells(20) 
to be an object based on the sensitivity adjustment 
signal. 

9. A signal processing method of a solid-state 

w camera comprising: 

a step of outputting electric signals generated by 
photoelectric conversion of incident light received 
by a solid-state image sensor elemental 2) com- 
posed of a plurality of planarly arranged picture 

/5 element cells(20); 

a step of processing an output signal from a unit of 
picture element cells(20) of a previous line by an 
output signal process means(14), and detecting a 
position of a unit of picture element cells(20) in the 

20 solid-state image sensor element(12) correspond- 
ing to the output signal when the output signal is 
over a predetermined value, then generating a de- 
tection signal; 

a step of outputting a sensitivity adjustment signal 
25 to the unit of picture element cells(20) based on 
the detection signal; and 

a step of controlling the output signal of the unit of 
picture element cells (20) to be an object based on 
the sensitivity adjustment signal. 
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